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(57) [Abstract] 

[Objective] It designates that lubicating oil fa: netal rollir^ w 
here hydrolytic stability issatisfectory is offered as objective. 

[Ccmstitution] Lubricating oO far nrtal roUixg v^ch relates to 
this invention deagnates that theone. two more kinds of 
alicyclic pol>carbox5dic add ester v^di is displayed with 
Gereral Fonrula ( 1) is contained asfeature. 

[Chenical Formila 1] 



0) 



safe R2. R3. RK R^lt^—JLlt^^-oX. 
aS'-l B(D'Ati^(OTJU^J\^m. R^»3-1 GOV 



[In Fonrula, Adi^lays cyclobexane ring or cyclohexene rii^ 
Rl displ^l^drogen atom or raethyl group. X diq^lays 
hydrogen atom or groip OOO R4. Y displays hydrogen atom or 
gro^??COOR5. R2, R3andR4 and RSalbrl group ofalike 
or different andthecarbonnunber 3 to 18 branched, caibon 
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1 7;t,*;i.^ j5l5S?ft n ~ 1 8<DiEffl4*0J7';u^/l'S nur*er3to lOcycloalkyl group, di^lay carbon nurrtjerl to 

^°J*-*,2~'l 8CDii:-«Stt<»TVU^-/i'S^^'^- 1 18 strait chain alkyigro^3 or carbon nunber 2 to 18 straigjTt 

XU<X/-& chain alkem'l group. ] 
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COOR^ 
COOR^ 



(1) 



[QainnCs)] 

[aairal] Lubricating oil for ntlal rolling which designates th 
at one, two or more kinds of alicyclic polycarboxylic acid 
esterwHch is displayed with General Fonrula (1) is coctaioed as 
feature. 

[Chenical Fomula 1] 



' :;3Z.f^ COO R^^^-To Y(i7K^I^^XI^COOR5^^ 
R3, R4, R5|ii^-3?.fi^''ci:or. ^Jl^SfeS 



-1. 2-v:^;u^^>^. 4-pt^;u-4-i^^p^^ 
^ 1 aSL< li2fimJi<75^b^^535T;up-;^fiE«^i:"^ 



[In Formula, A displays cyclohexane ring or cyclobexene rii^. 
Rl displa\s hydrogen atom(X nxthyl gro^. X displays 
hydrogen atom or CXDO R4. Y displays hydrogen atom or 
OOOR5, R2, El3andR4 and R5 alkyi grotp ofalikeor 
different aal the carbon mniber 3 to 18 branched, display 
alken>dgroi^of carbonmin±>er3tol0c>T::loalkyigr^ and 
caibonnuni^er 1 to 1 8 strai^ chain alk>d groip or carbon 
ninxber2to ISstrai^chaia ] 

[QaimZ] Alicy::lic polycarboj^ic acid ester, 1,2 - c>clohexan 
e dicaibo>^ic add , 4 - cyclohexene - i;Z-di carboxylic acid 
aixl 3 - HEthyl - 1,2 - cyclohexane dicarboxylic acid , 4 - 
nsthyi -1^ - cyclohexane dicarbox>iic acid, 3 - methyl - 4 - 
cyclohexene - i;Z-di carbo?^ic acid , lubricatii^ oil for metal 
rolling which is stated intheQaiml wWch is a ester wWch 
designates conpound of ons, two or more kindssvhich is chosen 
from4-mti^-4-cycldiexene- l,2-dicarbo;^ic arid 
and group whidi consistsof those anhydride as add compooert. 

[aaim3] Alicyclic polycaiboxylic add ester, isobutanol, eye 
lohexanol . isobeptanol , 2-etiiyibexanol , 3,5,5 - trimethyl 
hexai»l andth£2,6Kii methr^- 4 -heptanol, lubricating oil 
for TOtal rolling wtiidi is stated in theQaim 1 Cfc aaim2 \vhich 
is a ester which designates compound of one, two or more kinds 
wttchis chosen fromgroi^j wWdi consists of isodecanol , iso 
urdecanol ,theisotridecanol, isooctadecanol ,n-hq7tanol , 
n- octanol , n- decanol , n - undecanol , then - dodecanol , n - 
tetradecanol,n-hexadecanol and n - octadecanol as alcohol 
component. 
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R3 R^Jt/Rif^^^^^^^^--* ^^^^^^^ 
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[aaim4] In alic>clic poKcarboxylic acid ester of one, tv.o or 
rrore kinds which is displav^ v.nXh Gereral Fomula (1 ), the R2 , 
R3andR4 and conient of carbon nurri^er 1 to 18 strai^ chain 
alkyl group v.hich is occvpied in theR5, lubricating oil for metal 
rolling whidi is stated in Qaira of theany of Qaim I to 3 wbidi 
is a 50 nnole % or less. 



[Qaim 5] Conteri of alio.'clic polycarboxylic acid ester, lubric 
ating oil foe rretal rolling which is stated in theOaim of any of 
Qaims 1 throu^ 4 which is a 10 % or more. 



[0 o o 1 ] 

[0 0 0 2] 
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[Description of the In\'end on] 
[0001] 

[Techrological Field of Invention] This invention regards lubric 
ating oil for rrertal rx)llir^ FurthemDre details are something 
re^dir^ steel , aluninum, the and coppa: or other rolliqg oil, 
are soTiEthing regarding lubricatir^ oil for aiitable cold 
rollingv^hen it uses as enulsion of e^ially w^er. 

[0002] 

[Prior Art] Uhtil receilly, tallow which property diai^ it is dif 
ficuh to dorelatively even natural lipid and amoi^ them 
Idbridtyissq^eriorwasusedforcoldrollirigoil for thiniieet 
rolling, in form of eniilsi on of thewater. In order however, 
recently, productivitytoinprove, rolling rate did 
tteacceleratiorL hydrolysis of tallow and various problem 
which ori^iHtes in that occurdue to tenperature rise of rolling 
oil which accmpanies that. 

[0003] Wbennan^ly, rollirg oil under tenperature conditi 
on,isu9edwi& eniilsion state, free fatty acidoccursfrcmin 
tallowdueto hydrolysis, that reacts with iron or other 
rretaland fcHins so^, performance of oil detericratesw so^ to 
blend with oil and water , iron powder, forms thescuni whose 
removal and cleaning are difficult. FurtberraDre, dqxjat is easy 
to do flash, can beconx also thecause of serious accident. 
When scum which includes also, 90^ nainly nixes in cniilsion, 
ccxifonrity effect, nanely, eflFect whidh decreases surface 
rou^mess becoraesexcessive, roll sur&ce are also times when it 
wsars in early stage. 

[0004] On one hai>d, also uacg various synthetic ester as is subs 
titutedto tallowis examined, ester and 2-ettiylhexanol or 
isobutanol or other braixh alcohol of trirastbylolpropane and 
pentaerythritol or other neqjentyl polyol andtbe oleic acid and 
ester etc of strai^ chain aliphatic acid are exanple. These 
are e>pensive in comparison with tallow, but there is a or 
otherfeature where ttemnal stability is good But ^ility is not 
satisfactory in same way as tallow vis-a-visthe hydrolysis 
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[0005] 

[ProblerrB to be Solved b>' the Invention] In this kind of status, 
tHs invertion designates that base oil ester for thenrtal rolling 
oil where hydrol>tic stability is satisfactory is offered as object 
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[0006] 

[Means to Solve the Probleas] These inventorSs in order that a 
bove-raentionedproblemis solved, resultofdiligect 
investi^on, discovered fact that g?ecific alicyclic 
polycarbax>'iic acid ester achieves thespecified object, ^s 
invention readied to conpletion on basis of this knowled^. 

[0007] iNtatly, lubricating oil for metal rolling which relates to 
this invention designatesthat one, two or nxxpe kinds of 
alicyclic polycarboxylic acid ester (Below "This ester with 
yousay. ) which is displayed with General Fornula(l) 
isoontained as feature. 



^ [ 0 o o 8 ] [0008] 

j^j, 2 ] ' [Chenical Forrrula 2] 

X 

RI^UCOOR^ (1) 
y COOR^ 



:2.ft cooR^^a-To y ityi^mm^^it coo R^^B: 

To R2, R3. R^ R^\tm-JLltmtSi':yX. K^»3 



[0 o 1 o] ^^miz.m^^m^^tx.xxt.. ->^P7;u 



[In Fomula, A displays cyclohexane ring or cyclobexene ring. 
Rl di^ls^ hydrogen atcra or raetbylgroi^). Xdi^lays 
hydrogen atom or OOO R4. Y di^ls^s t^ogcn atom or 
OOOR5. R2, R3aDdR4 and Rsalkyl group ofalikeor 
differeit and the carbon nun±>er 3 to 18 branched, di^lay 
carbonnunberStolOcycloall^grtx?) and carbcm nunber 1 
to 1 8 strai^ chain alkyi groi^ or carbon nunber 2 to 1 8 
alken>4 group. ] 

[0009] This ester, following with specified add component and 
alcohol component to conventional method, whilethe heating 
and stirring doing under preferably nitrogen or other 
iiBCtrvation gis atmosptere, under existing of esterification 
catalyst oc underthe no catalyst, is conpound wttchis 
manufactured by esterification doing 

[0010] You can list cycloalkane polycarboxylic acid or cycloal 
kene polycarboxylic acid and those acid anhydride as acid 
cmponent whichrelates to this iiwention, it is possible to mix 
corrpound of one, two or more kinds andto use. In this case, 
you do not question sifcstituted position of each carbo?Qd groip. 
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rOOl 1] Concrete, 12 - cyclohexane dicarbox>^ic acid 4 - c>'clo 
hexea - U-di carboxvlic acid , 1 - csclohexeoe - 1 2-^ 
caiboxMic add , U - cyclohe>ane dicarbc»^ic and . 1.4 - 
cyclohexane dicaiboxylic add and 3 - nEtbyl -1 ^ - 
cvclcA)e>aiKdicarboxylicadd,4-irethyl- 12- 
Sohexar^ dicaiboxyiic add , 3 - nxthyi - 4 - cyclohexen^ 

U-di carbaxV.ic add , 4 - nrthji - 4 - cyclohexene - U-d) 
ciboxTlic add , theU.4 - cyclobeane tricaibox>^ic ac.d . 1.3, 
5 - cyclohexanetricarbox^dic acid . 1 A4£- c>cloteJ^ 
tetr^iboxji ic add and those add anhydride are illustrated, U • 
cyclohcxane dicarboxyiic acid and 3 - methyl - 12 - 
cyclohexaae dicarboxylic add , 4 - raethyl - 12 - 
cyclohex2-ie dicart»xyiic add , 4 - cyclohexene - 12-di 
ciboxMic acid and 3 - nrthyl -4 - cyclohexene - 1 2-di 
caiboxMicadd,4-iTEtb>i-4-cyclohexene-l,2^ 
carboj^ic add and thDse acid aDh>dride are desirable es^ 
arEDngthem 



[001 2] You can list carbon nuiAer 3 to 18 branch alcohol , ca 
rbonnunberS to lOcycloalcohol or caibonnurAer 1 to 18 

stiai^it chain alcchDl as alcohol oonponent whichfomB this 

ester. 

[0013] As concrete branchalcohDl, isopropanol , isobutanol , 
s-butanol . isopentarwl , isotexanol ,the isotfff^l ,2- 
ncthj^ hexanol , 1 - nrthyl heptanol , 2 - methyl l^eptanol 2- 
ethyltexanol , 2 - octanol , the isooctanol , 3^,5 - tnncEthyl 
hexanol , isononanol , isodecanol . iso undecanol , iso 
dodecanol , -Jk iso tridecarol . iso tetradecanol , iso 
hexadecanol, iso octadccanol and 2,6^ methyl - 4 - 
hqjtanol etc areillustratedL 



[0014] As also, cyclo alcohol, cyclohexanol , methyd cyclohe 
xanol and diriEthyl cyclohexanol etc canbeiUustrated. 

[0015] FurthemDre, it can illustrate methanol , etbanol , n- p 
ropanol , then - butaiBl ,n - pentanol , n - hexanol . n - 

heptanol , n- octanol ,n- norao)! , n- decanol , n-undecanol , 
then- dodecanol ,n- tetradecanol ,n -hexadecanol ^- 
octadecanol and octa dece no jpU etc as arai^ chain 
alcohol. 

[001 6] Esterification reaction is done at time of, alcohol conp 
onent, l.Oto 1-5 equivalent and preferably 1.05 to 12 
equixalentextentis used vis-a-vis for exanple acid conponent 



972-19590A Ksctiine Trcnsl<iiicn 
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1 equivaJcni. 

[0017] AlcohDl corrpoDcni using abov^-irmtioned alcohol wit 
h alons is pc3c3sible,tb2 esterification also it is possible rmking 
use of alcohol blend of also, 2 kinds or imrc todo. 

[0018] Furtbenrore, above-raentioDed acid conponent , also it 
is possible in placeof alcohDl connpo^nt to obtain alic>'clic 
polycarboxNiic acid ester, nsldng use of acetic acid ester and 
the prq^anoic acid ester etc of lov^r alcohol ester and^or this 
said alcohol conponent of this said acid conponent, wth 
transssterificaiion , 

[0019] As esterification catal>st, Lev-is acid, alkali metal and s 
ulfonic acid etc are illustrated,oc«Tcretely, alunirxim derivative , 
tin deri\'aii\'e and titaniumderivarix'e are illustrated as the 
Lewis acid, sodium alkoxide and potassiuraalkoxide etc canbe 
illxBtiated as alkali metal,can illustrate p-toluenesulfonic acid , 
rrrthan: sulfonic acid and sulfuric acid etc furthermore, asthe 
sulfonic acid aroxint used 0. 1 to 0.4 wt% is used vis-a-vis total 
wei^ of acid corrporent and thcalcobol conponent which 
area for example starting material. 

[0020] As esterificatiOT tenperature, 1 50 ^ to 230 °C is illus 
trated, usually, reactionconpletes with 3 to 3 0 hour. 
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[0 0 2 2] :si, ^^B^\z^.^mJ^^^''J:^^^^->^^^ 

[0 0 2 3] t-^K LT^i?5t^^Ei^S^7^^j:^3;^:^^•>i^5^ 
tST;u^;ux:7.7^;ufc^cfcy^'>^nT/t-^^i'^^'rJUC7)^ 
xi». 1. 2 - v-i? p^^-y'>v:#3;i^7f^>Sv-f 

p^^v^i.. 1. 2-v^7 a'^^-y->v*;u5+-v>av>'< 

2-x^;t/^=^v;u) . 1, 2 — ->-:7 p*^^-t^>v±I^^ 

^:>av (3. 5, 5" h»J^^;i-'^^->^l') ,1.2 
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v-< V h'^Tv^;!.. 1, 2-v<7 0/^^-y->v:^JU7t^> 
Sv-Y V^-^^rf^v^l', 4 - v<7 O'-^^^-izV- 1 . 2- 



[0021] After esterification reaction ending, startii^rcBterial of 
excess is reiTDved under or anbient pressureunder vacumi 
Continuously, it is possible to refine ester usual purification 
mstbDd . withthe for exanple liquid-liquid extraction, vacuum 
distillation and activated charcoal treatment or other 
adsorptive purification etc. 

[0022] By nucleophilic hydrogenation doing aromatic polycarb 
oxylic acid ester which is suitable it can acquire thealicyclic 
polycarboxylic acid ester which relates to also, tliis invention. 

[0023] Are acquired in this way in alicyclic polycarbo>^ic acid 
brancbsd alkyi ester and cycloalkyl ester which. Especially, 1 ^ - 
cyclohexane dicarboxylic aciddiisobutyl , 1,2 - cyclohexane 
dicaitbxylic acid dicyclohe?^ , 1^ - cyclohexane dicarboxylic 
aciddiisobsptyi , i;2 - cyclohexane dicarbo>^ic adddi (2- 
etb>4hexyl), 1,2 - cyclohexane dicarbojo^iic acid di (3,5,5 - 
trirrcthyl he>^), 1,2 - c>'clobexane dicarboxylic acid di (2^6Kii 
nrthyl-4-1^7tyi), 1^ - cyclohexane dicarboxylic add 
diisodecyi , 12 - cyclohexane dicarboxylic acid diisoundec>4 , 1, 
2-cyclolKxaDedicarbo?^caciddii90tridecyl , i;2- 
c>clohexare dicarboxylic acid diiso octadecyi , 4 - cyclohexene - 
1,2-di carboxyiic acid diisobutyi , 4 - cyclohexene - 1 ,2-di 
carboxylic acid dic^clohexyl , 4 - cyclohexene - l^-di 
carboxyiic acid diiso heptyi , 4 - cyclohexene - 1 ,2-di 
carboxyiic acid di (2 - ^hyihexyi), 4 - cyclohexene - 1 ,2-di 
carboxyiic acid di (3,5,5 - trimethyl he>r/l), 4 - cyclohexene - 1, 
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3_>:j^/u-i. 2-->:7ci'v:^-9->v;:b;u+t>KvJ ( 

2'-->'>n^:!r-y->v*^l'7t?>Sv? (2. 6-i>i^^)^ 

"->;i., 3-y?^;u-i. 2-->'>a'^#-9->v*Ji'H-:> 

(2-x^;u'^*->;i') , 4-^^Ji'-i. 2- 
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1. 2-v*;uH?>BJv->'>P'>-^->^w» s-pt^/u- 

ju+:>SEv? (2-x5^;u'^^->^i') ' a-y^^i--*- 
->'i7a«->.:it-tr>- T . 2 — (3. 5. 5 
- h<j^g^;u'^*->^i') . 3->^;u-4-->^p'>'+ 

2-V*/l''t?>St-^ (2. 6-V?^^^l'-'* 
-^-f=f-IV) , 3_>t^;U-4-V':7P'^-=^-tr>-1. 
2-v*;U7f:>Ki?'r Vt"->;1'. 3_y:3i;U-4-->'> 
n^^-b>- 1 . 2- v:^ juntos v-< V't7>x->^K 

s-^:?:/! 4-->^ P'-^^-bv- 1 . 2-v*/^7i^> 

Wi'^^ V h xv;u, 3 - ^ g^ju - 4 - Cl'^^'r-tr > 
-1. 2-v*JU7H>Ki;-^ V:4-^'^»TV'^^. 4->5^ 



2-di carboxylic acid di (2,6-<ii methyl - 4 - hq)t>'l ), 4 - 
c>cldiexene - 1 ;2-di carboxylic acid diisodccyl , 4 - 
c>clobexene - 1,2-di carbojylic acid diisoundecjd , 4 - 
cyclohexene - 1^-di carboxylic acid diiso tridecyl , 4 - 
Oclohexene - 1^-di carboj^-lic add diiso octadcc>'l , 3 - methyl 
- 1^ - cyclohexane dicarboxyiic acid diisobutyl , 3 - msthyl 

- 1 ,2 - cyclohexane dicarboj^c acid dicyclohexyl , 3 - 

- 1,2 - cyclotexane dicaitxDxylic acid diiso heptyl , 3 - 
iTEtbyl - 1 ,2 - cyclohexane dicarboxj'lic acid di (2 - 
ethylhexyl), 3 - nrthyl - U - cyclohexane dicarboxyiic acid 
di (3^,5 - tririEthyl texyl), 3 - nEthyl - U - cyclohexane 
dicaiboxylicaciddi (2,6-di raethyl - 4 - heptyi ), 3 - methyl 

- 1,2 - cyclcfaexane dicarboxjdic acid diisodecyl , 3 - raethyl 

- 1,2 - cyclohexane dicarboxyiic acid diisoundecyl , 3 - nxlhyl 
- 1,2 - cyclohexane dicarboxyiic acid diiso tridecyl , 3 - 
iTEflr,4 - 1 ,2 - cyclohexane dicarbojylic acid diiso octadecyl , 
4 - iiEtl^ - 1,2 - cyclohexane dicarboxyiic acid diisobutyl , 4 - 
ixEtbyl - 1,2 - cyclohexane dicarboxyiic acid dicyclohexyl , 4 - 
iiEtl^ - 1,2 - cyclolKxane dicarboj^iic acid diiso heptyl , 4 - 
nEthyl - 1,2 - cyclohexane dicarbo^Q^ic acid di (2 - 
ethylhexyl), 4 - ncthyl - 1 ,2 - cyclohexane dicarboxyiic acid 
di (3,5,5 - trirrethyl texyl), 4 - methyl - 1,2 - cyclohexane 
dicarboxyiic acid di (2,6Kli metM - 4 -heptyl ), 4 - metl^ 

- 1,2 - cjcldiexane dicarboxyiic acid diisodecyl , 4 - methyl 

- 1',2 - cyclohexane dicarboxyiic acid diisoundecyl , 4 - methyl 

- 1,2 - c>clcJiexane dicarboxyiic acid diiso tridecyl , 4 - 
HEthyl - 1,2 - cyclohexane dicarboxyiic acid diiso octadec>d , 
3 - iiEthyl - 4 - cyclohexene - 1,2-di carbojylic acid 
diisobutyl , 3 - methyl - 4 - cyclohexene - 1,2-di carbojyUc 
add dicyclohexyl , 3 - nxtlr^ - 4 - cyclohexene - 1 ,2-di 
carbox>lic add diiso heptyl , 3 - raeth>4 - 4 - cyclohexene - 1 . 
2-di carboxylic acid di (2 - ethylhe?^), 3 - methyl - 4 - 
cyclcJiexene - 1,2-di catbojylic add di (3,5,5 - trimethyl he?^), 
3 - nEthyl - 4 - cyclohexene - 1,2-di carboj^ic acid di (2,6- 

di HEthyi - 4 hqj^ ), 3 - methyl - 4 - cyclohexene - U- 
dicarboxyTic add diisodecyl, 3 -methyl -4- cyclohexene - 1, 
2-di carbojyiic add diisoundecyl , 3 - methyl - 4 - 
cyclohexene - 1,2-di carboxylic add diiso tridecyl . 3 - methyl 
-4- cyclohexene - 1,2-di carboxylic add duso octadecyl ,4 - 
nrtfayl - 4 - cyclohexene - 1,2-di carboj^ic add diisobutyl , 4 - 
itEfljyl - 4 - cyclohexene - 1,2-cK carboj^lic add 
dicycloher,! , 4 - methyl - 4 - cyclohexene - 1 ,2-di 
carbojQlic acid diiso heptyl ,the 4 - me&yl - 4 - cyclohexene - 
1 ,2-di carbo:Qlic acid di (2 - ethylhexyl), 4 - raetir>d - 4 - 
cyclohexene - 1,2-di carboxylic add di (3,5,5 -trimethyl hejQ'l), 
4-m^ -4- cyclohexene- 1 ,2-di carbojQlicaciddi (2,6- 
di n^tir,! - 4 - hqjtyl ), the4 - methyl - 4 - cyclohexene - 1, 
2-di carboxylic add diisodecyl , 4 - methyl - 4 - cyclohexene - 
1,2-di carbojylic add diisoundecyl , 4 - methyl - 4 - 
cyclohexene - 1 ,2-di carboxylic acid diiso tridecyl and esteretc 
of one, two or more kinds \\liich is chosen from group which 
consists of the4 - methyl - 4 - cyclohexene - 1 ,2-di 
carboxylic acid diiso oetadec>l are reconmended. 



P.8 



jP 97249S90A d'^achine Trans 

7t^>Kv^-< Vt'vVU. 4-^ 
o 1 < f^2?iia±CD:i: 



iat i cn 
, 4 

- 1 . 2 - V 

-> 4 

V (3, 5, 
4 — V ^ □ 

^4^-tr>- 1 
2 - 



- 1 . 2 - -l^ 

- 4 - V ^ D 

4- 

5 - h 'J > ^ 
4 

>- 1 . 2- 



[ 



p 



ir 
-tr 



3 
h 



0 02 5] z^mfETJl^^^iL-XXT^^KT^mW^^t LTii 
1, 2 — v-i? ^^^■t^> v:^^i'^>^*^'^^'^^^- ^ 

1, 2-v?>f3;un-:>^i^'^^^^^' 4-->^n'^4p-tr 

-1. 2-':?:^;u7t^>6S":^^^^^^^ 4-->^7D^^ 

>-i. 2-v:^>un-C>S-:>v=v';u, 4-->^P'-^^ 
>-i. 2-v:^j;i'^*>^v^'^>7='>^^. 4-->^a 

^:S^-tr>-l. 2 - v:^;U7t-^>Sv-7^ H'^t'vJU. 4 

4 _.>^ a/^:^^>- 1 , 2 — v±^;^7^^>^v>^'^ 
3-y^;u-i. 2-v^a^^-^>^^:^^^ 
>K^:^'^3''5^^L., 3-;^^JU-1. 2-v^a'^:tt^ 

^:^-y->^:;^;u;f:>Kv7=v';L., 3->^;i^-i. 2 
^T^v^u, 3-^^;u-i. 2 -->^P'^^•t^>v?:^ 

4 — y^ju-l , 2 - P^^-^> v:^;^7t^>6Si/ 



[0024] As for also, alicyclic polycarboxylic acid strai^ chain a 
Ikyl ester, usinlly, j ointly uang with one, two or inore kinds 
ofthe aforenEHtioned alicyclic polycarboxylic acid branched 
alkyl ester and/or cvcloall^ ester, it is desirable to use. 

[0025] As errbodiriEntoftHsstrai^c±iainalkyl ester, 1^-c 
yclohexane dicarboxylic acid di heptyl , 1,2 - cyclohexane 
dicarbox>dic add dioctyl , 1,2 - cyclohexane dicarboxylic acid di 
decyi,l^-cyclohexaiKdicaito?^icaciddiundec>4, 
Ocldiexane dicarfxwQ^ic add di dodecy^ , 1 ;2 - c>clohex2ne 
dicarboxylic acid <fi tetradecyl , i;2 - c>clohexai3e dicaibo?qyiic 
arid dih^cadecyi . 1 ^ - cyclohexane dicarboxylic add 
dioctadecyl,4-cyclohexEaae- 1,2-di cart)0?^ic add di heptyl, 
4 - cyclobexene - 1,2-di carbo?^ic add dioctyd , 4 - 
cyclotexeoe - 1 ,2-di carboxyiic add di decyi , 4 - cyclobexene - 
1,2-di carboxyiic add di undecyl , 4 - cyclobexme - 1 ^-di 
carboxyiic add di dodecyl , 4 - cyclobexene - i;2-di carboxyiic 
add di tetradecyl , 4 - cyclobexene - 1,2-di carbo?Q4ic add 
ditexadecyi , 4 - c>clrf>exene - 1^-di carboj^ic add 
dioctadecyi , 3 - iTKlhyl - 1^ - cyclohexane dicarboxyiic acid 
di heptyl , 3 - roethyl - 1 ,2 - cyclohexane dicarboxylic acid 
dioctyl , 3 - rcEthyi - 1,2 - cyclohexane dicarboxylic acid di 
decyi , 3 - nElhyl - 1,2 - cyclohexane dicarboxylic add di 
undecyl , 3 - rr^lr^ - 1 ,2 - cyclolxixane dicarboxylic add d 
dodecyl , 3 - nEthyi - 1 ,2 - cyclohexane dicarbo?^ic acid di 
tetradecyl , 3 - methyl - 1,2 - cyclohexane dicarbox^ic add^ 
dihsxadecyl , 3 - naethyl - 1 ,2 - cyclohexane di carboxQdi c arid 
dioctadecyi, 4 -nEtiiyl- 1,2 -cyclohexane dicarboj^ic acid 
di heptyl , 4 - riEtbyi - 1,2 - cyclohexane dicarbo?g4ic acid 
dioctyd , 4 - riEthyl - 1,2 - cyclohexane dicarboxylic acid di 
dec>d, 4 -nEtbyi- 1,2 -cyclohexane dicarboxylic aciddi 
undecyl ,4 - methyl - 1,2 - cyclohexane dicarboxylic ariddi 
dodecyl , 4 - nctbyl - 1,2 - cyclohexane dicarbo>ylic arid di 
tetradecyl ,4 - raethyl - 1;2 - cyclohexane dicarboxylic acid 
ditexadecyl , 4 - iiEthyl - 1,2 - cyclohexane dicarboxydic acid 
dioctadecyi ,3 -methyl -4- cyclobexene- 1,2-di carboxyiic 
add di heptyl , 3 - methyl -4 - cyclohexene - 1,2-di 
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carbox>4ic acid dioctyl , 3 - nrthyl -4 - cyclotcxcne - 1,2kL 
carboxylic acid di decyl . 3 - imhyi - 4 - cyclohexcne - 1,2-di 
carboxylic add di undecyl , 3 - rasthyi - 4 - cyclohexenc - U- 
di carboxylic acid di dodecyl , 3 - nethyi- 4 - cyclohexene - 1 , 
2-<ii carboxyiic add di tetradecyl , 3 - methyl - 4 - 
cyclohexene - 1 ;2-di carboxylic add dihexadecyi , 3 - methyl 
- 4 . cyclohexeoe - 1 ^-^ carboxylic add dioctadecyl , 4 - 
iTEthyi - 4 - cyclohexene - U-di carboxylic acid di heptyl , 
the 4 - rr^hyl - 4 - cyclohexene- i;2-<li carboxylic aad 
dioctyl , 4 - irethyl - 4 - Qclohexene - U-di carboxylic acid 
di decyl , 4 - nEthyl - 4 - cyclohexene - U-di carboxylic aad 
di undec>i , 4 - raetfayl- 4 - cyclohexene - U-<li carboxylic 

adddi dodecyl, 4 -methyl -4- cyclohexene -U-di 
carboxylic add di tetradecyl , it can illustrate 4 - riEthyl - 4 - 

cvclohexeiK - 1 ,2-di carboxylic acid dihexadecyi andthe ester 
etc of or«, two or rrore idols ^^*lich is chosen from group 
v^bichconasts of 4 - methyl - 4 - cj-clohexene - 1,2-di 
carbox>4ic add dioctadecyl. 



[0026] Furtheimore, also it is possible to synthesize aliQclic po 
Ivcarboxylic acid iiixcd group ester nBldng use oftho^ vMch 
nix with ox, two or nure kinds of brandi alcohol and/or cyclo 
alcohol and one, twD or more kinds of stiai^ diain alooholas 
alcohol coirponent. 

[0027] In alcohol conponent in aUcyclic polycarboxylic acid es 
ter corrpositionv^ich is acquired in this way, as fortheenhre 
content of carbon Duni>er 1 to 18 strai^ chain alcohol being 
a 50 mole % or less is reconncnded E^ally, wten entire 
content of carbon lurber 12to 18 strai^ chain alcohol 
estceeds 50 n3Dle%, thenriting point of ester becomes high and 
can recognize tendency wberetheflirid becomes bad. 

[0028] When gpr^rally, bang expoxd to hi^ temperature wth 
state where tte ester coexists with water, it disassenbles in 
spedfied carboxylic acid andthealcdhol. If rise of add ruiljer 
S^^drolysate of ester is small here, you canthinkstabiUty large. 
When it conpares with&is method, as fac oleic add ester of 
tallow , the 2-ethylhexyl palnitate , isobutyl stearate and 
triiTEthylolpropanewiiich are used from untikecentlyas tese 
oil of riEtal rolling oil, rise of add nunber is large. In addition, 
wei^ chai^ of iron piece whidi immeraon is done is largein 
oil, state changes with iron , cxsppa and thesur&ce of 
ahnrinumor other metal fragment corroaon etc. 
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[0029] Vi^a-N-is this, cycloalkane polycarboxyhc acid escr or 
cycloalkem poly:arboxN4ic add ester rise of aad nurrbcr is 

alni>st there is noteither change of apparent of nctal anface. 

r00301 10%vei^ %or irore is recommnded as content^s 
KlubricSrgoil. Under lOv«%it.siBfmormaspect of 

hydrolytic stability. 

r003 11 Funl«Tii>re. Id^ricatiDg oU for netal rolling oil ^^«ch r 
elatesto this im^on nixir^he o^, tvs^ or irore Vob^^^ 
e^CBelow "ConbinediBe ester "wthyou call) other than 

otter group oil , for cxairple nineral oil . 
SStSnoiUthe aniHBlorvegptableoa ^ndt^^^.. 
Xwhisesterispossible. MudiBgandafier is possible 
alsofactthalitusesastlxcnxilsionto also, these. 

[0032] Asnineral oil, pai^nbas: crude oil , intemrdi at e-ba 
^ cride oil arxi naphther^ base ciuie oiletc are usually 
illustrated 

[0033] Ass^rthetichidrocariDonoiU lowrmlecularwei^Upol 
ybutene arai low nclecular >Mti^ poliprc^i^e^ > 
fiirttennDre, olefin oligoirer andthesehydrogenalcd 
conpound of 14, alk>4benzei£ and alkyl naphthalene etc are 
illustratedfrom carbon nurrbcr 8. 

r0034]AsaninBlorvcgf:tableoil, tallow, porkfet. palm oil . 
palmoil and rape seed oDetc are illustrated. 

[0035]Ascoitbineduseester. ^^^'^''^^'^^'v^^ 
acid ester, azelaic acid ester . sebacic aad ester .the phlhal.c 
add ester , triixEUitic acid ester and polyol ester etc are 
illustrated. 

[00361 10 to 90 wt% is reconranded as content of rrineral oil , 
synthetichydrocarbonoil andtheanitTBlor^«^leoll 
aoi/orconfcineduse ester ininlUbricating oil,, but m^of 
aninBl or vegetable oiland confcined use ester, inorder not to 
iixpair hydrolytic stabiUty, it isdesiiable to make 50 /o 
or less. 

[0037] As for satis&ctory base oil ester of h>drolytic stability w 
Elates to this invention,tte application^ 
oil finthonx,!^, including sbavingoil . gr^ingoil ^^^^^ 
oil press foming oil or otter metal nBchining oil , hydraulic 
Si: ^oil^ and grease, as1heert^on.or^tispc^blc 
to utilize in various applicationwtechisusedwitblhe kind of 
condition which water nixes. 

[0038] 

[Enixxlin^Tt of Invention] Perfonmnce of base oil also it is p 
ossibleinlubricatingoil for netal roUingvvlich relates to this 
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invention to corrbire one, t\\o or more kinds of oily additive , 
tte extrenE-pressure additive . viscosity index inprover , 
antioxidant , aist inhibitor , enulsifier , nnetal inactivating 

, the netal corrosion preventing agpnt and foam 
inhibited or other known additive ^ropriately in order to 
inprove. If h possesses specified effect, it is not scxnething 
which especially islinited concrete exanple is sbown below, 

[0039] As oily additive, tl^re is a hi^r aliphatic add and a h 
i^ralcoholetc,0.1 to2wt%itisgoodthe iBoally, vis-a-vis 
base oil to add. 

[0040] As extrene-pressure additive, there is a alkyl phosphate , 
a dialkyl phosphate and a alkyl polyethylene oxy phosphate 
etc, 0. 1 to 5 \vei^ % itis gpod usually, vis-a-vis base oil to 
add 

[OCHl ] As viscosity index inprover, there is a poly alkyl nrth 
acrylate,a ethylene - pn^^iene oqx>lymer anda styrene- 
butadienecopolynrretc,lto20wei^%itisgood usually, 
vis-a-vis base oil to add 

[0042] As antioxidant, there is a phenol type , a anine type a 
nd sulfurous or other ones, for exarrple 2,6-di -t-but>d - 4 - 
methyl phenol, 4, 4' -nxthyiene bis (2,6-di - t-butyl phenol 
),2,2'-thiobis (4 - nxthyi - 6 - t-butyl phenol ), pbenyd- 
-rHphth>d anine, the octyl phenyl- - n^hthyl anine , 
canuse p,p^-di octyl diphet^anine and dibenz>4 disulplide etc. 
As for these antioxidant, 0.0 1 to 5 .0 wt% and preferably 0. 1 
to 2.0 wt% it is good usually, vis-a-vis base oil to add 



[0043] As rust inhibitor, ti^ is a sulfonate , a caibo?Q4ic acid , 
a or^c anine soap anda sorbitan partial ester etc, theO.05 
to 3.0 -wd^/o it is good usually, vis-a-vis base oil to add 

[0044] Aserrulsifier,thereisa aliphatic acid annme so^ , a sul 
fonate,a ester type nonion anda ether nonion etc, theO.2 to 
10 vvei^% it is good usually, vis-a-vis base oil to add 

[0045] As metal inactivating agent and corrosion inhibitor, be 
nzotriazole, alkyl ben2otria2X)lc , raerc^obenzotriazole and 
ttethiadiazole derivative etc canbetised It is gxxi vis-a-vis 
base oil as for these nnetal inactivating agpnt and corrosion 
inl^bitor, theO.Ol to 1.0 weigjat % to add 

[0046] As foamirihibitor, liquid state silicone is suitable, vis-a-v 
is preferably base oil at thec^iantity of 0.0005 to 0.0 1 wt% is 
added 
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[0CH7] 

[Working Exanple(5^] Below, putting out Working Exanple, y 
ouejqplainthisir^^nrion in detail. Furthermore youaj^raised 
cteracteristic of lubricating oil in eachexanple, with method 
below . 

[0048] Hydrohtic s:2bi]it>' test 

Iron oflength4cni v^ireof cc^^^er ardalurdnumisLnsertedi 
n glass test tube of imemal diameter 6.6 nm and bei^ 30 cn^ 
sanpleester2.0gand distilled Vr^ter 02g balance are takea 
While outgassing doing with aspirator, it seals test tii)e, inserts 
inthe oven aixi 16 ho^rs heals \wth 1 60^X11 As afterthat 
sanple is remo\'ed, acid mint>er is measured,you observe suriace 
state of irai line unth Nasual , like belowthe you appraise in 3 
stages 

.circ.: Change it is 

: Sorne\\hat color change they are seen 
X : It changes in black 
[0049] Kirematic viscosity 

Confonring to JIS - K - 2283 making use of Lbbelohde visconx 
ter, it nxasores. 

[0050] Pour point 

Confomingto JIS - K- 2269, it nrEasures 
[0051] Production Rxanple 1 

4 - cyclohcxeoe - 1 ^-di caibox>iic acid anhydride (This item 
manufactured with rraleic anhydride and 13 - butadiene by 
doirgtbeconventionalDiels-Alderreactioa ) 152. lg(l mole), 
you inserted 2-eth>'lhsxanol 286. 5g(;2.2 mole) in4-neckfladc 
which has therrixer, theniDnxter and cooling tube-equipped 
coning moisture fractional distillalicMi apparatus, under metal 
catalyst existing aridunder vacuumtenperature rise did to 200 

While takir^ water which it forms in moisture fractional 
distillation apparatus s^roxiirately 9 hours it did esterification 
reaction. After reactiflg until it removes 2-ctlTylbexanol of 
e?Qcesswitbdistillation, neutralizes with caustic soda, afterthat 
bccooESthe neutral water wadi it did Next, activated charcoal 
treatment vs-as done, after filtering, 4 - cyclohexene - 1,2-di 
carbo?^c acid di (2 -etliylhexyl)3432g\v'as acquired acid 
nunixT and kinematic viscosity are shown in Table 1. 

[0052] Production Exanple 2 to 1 1 

Each ester wHch is shown in Table 1 with method which is sim 
ilarto Production Exanple 1, was acquired acidnurrber and 
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Idrcimtic viscosity of each ester are sliown in Table 1 . 
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[0053] Production Exanple 12 

In reactor and reactor wWch are sinilar to Production Exanpl 
e 1, triirelliticacidariMride 192.0g(1.0mDle)and isodecanol 
522.1g(33 iiDle) \^CTe inserted, esterification was done with 
iiEthod N^Wchisanilar to. Production Exanple 1, tri-isodec>d 
trinEUitate598g was acquired Conseqi^ntly, tri-i9odec>d 
trinEllitate 80g(0. 1 5 nx>le) was taken in autoclave, under 
mcleophilic brdrogenalion catalyst existii^with 130 °C , 1 
hour h>drpgenation was done under condition of hydrogen 
pressure 50 kg'cncG, thei ^4 - cyclobexane tricarboxylic acid 
tri isodeq4 77g was acqinred. acid nunber and kinennatic 
viscosity are shown in Table 1. 
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[0054] 
[Table 1] 
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[0055] Conparative Production Exanple 1 to 4 

Each ester w«ch is shown in Table 2 with method w«ch is am 
ilarto Production Exanple 1, was acqirired. acidnunber and 
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Idrcmatic xiscosity of each ester are sIx>\\ti in Table 2. 

[0056] 

[Table 2] 
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[0057] Working Example 1 to 12 

I^cirolytic stability of ester w^ch is acquired with Production E 
xanple 1 to 12 v^bs appraised result v^ch is acquired is dx)wn 
in Table 3. 

[0058] Working Exanple 13 

It nixed with ester of Production Example 2 and ester of Produ 
ction Exanple 3 withthewei^ ratio 1:1, made compound of 
WorkingBxanple 13, aj^raised this hydrolytic stability of the . 
result \\ttch is acquired is dx)\vn in Table 3. 
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[Table 3] 
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[00 6 1] J±^^^5 5 

rtT aScD 4^ Bi ^ ^ ^0 ^ ^ hb^^^« 5 CO i: L AD 7X:H^^ ^ 
[0 0 6 2] ll]S£01 1 4 

^^m^(r>^:^'^}i^tm.)^ (5 o o-o.- 

[0 0 6 3] ^^BSffi] 1 5 



[0060] Conparative Exanple 1 to 4 

Hydrolytic stability of ester is acquired with Conparative 
Production Exanple 1 to 4 was aj^sed result v.Wch is 
acquired is diown in Table 4. 

[0061] Conparative Exarrple 5 

Conrarcial tallow was designated as sanple of Conparative Ex 
anple 5 that way, hydrolytic stabilitywas appraised result 
which is acquired is ^wwn in Table 4. 

[0062] Working Exanple 14 

It nixed with ester and nineral oil (500 neutral) of Production 
Exanple 1 with wd^ ratio 1:1, ths IdnenBtic viscosity of 
nixed oil which is acquired, it measured pourpointand 
l^olytic stability. Result is dx)wn in Table 4. 

[0063] Working Exanple 1 5 

It nixed with ester and tallow of Production Exanple 2 with wei 
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^ ratio 1:1, the kincTToric Niscosity of irixed oil w'hich is 
acquired, it rrcasured pour point and h>'drolytic stability. Result 
is shown in Table 4. 

[0064] Working Exanple 16 

It rdxed v^ith ester and tallow of Production Exanple 4 with wei 
^ratio l-l,the kinematic viscoaty of mixed oil which is 
acquired, it rrcasured pour point and hydrolytic stability. Readt 
is shown in Table 4. 



[0 0 6 5] mm^n 1 
^:^^m4m(c^r. 

[0 0 6 6] 1 8 

^m4^Ir:^ro 
[O O 6 7 ] SilSH^fl 1 9 
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[0065] Working Exanple 17 

It nixed with ester and tri(2-ethylhexyl) trinEllitate of Producti 
onExanple 4 with w^i^ ratio 1:1, the IdnenBtic viscosity of 
nixed oil which is acquired, it measured pour point and 
hydrolytic stability. Result is shown in Table 4. 

[0066] Working Exanple 18 

It nixed with ester and triraethyiolpropaDe trioleate of Producti 
onExanple4 with w«i^ ratio 1:1, the kinenBtic viscoaty of 
nixed oil which is acquired, it nrasured pour point and 
hydrolytic stability. Result is shown in Table 4. 

[0067] Working Exanple 19 

It nixed with ester and tallow of Production Exanple 10 with w 
ei^ratio 1:1, the kinematic viscosity of nixed oil which is 
acquired, it measured pour poiit and hydrolytic stability. Result 
is shown in Table 4. 

[0068] Corrparative Exanple 6 

Paraffin type neutral oil (500 neutral) was designated as sanple 
ofConparative Exanple that way, kinsraatic viscosity and 
pour point were af^raised. result which is acquired is ^wn in 
Table 4. 
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[0070] As been clear from Working Exanple 1 to 13 , as for al 
icyclic polycaiboj^lic acid ester hydrolytic stability 
bdn^atisfactory, rise of acid nun±>er is snnall, change of nxtal 
surface is notfor most part seea Vis-a-vis that, as for tallow, 
aliplHtic add moooester and triraetityiolpropane ^ lane 
noacid ester wtdch are ^wn in Comparative Exanple 1 to 5, 
rise of acid number to be largp alsocorrosion of nEtal is large. 
As stown in also. Working Exanple 14 to 19, case it jointly 
uses with alicyclic polycarboxylic acid ester and therrineral oil 
of Conparative Exanple and other ester, hydrolytic stability is 
inproved incoirparison with vJixn sanple of Conparative 
Ebanple is used with alone. 
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[0071] 

[Effects of the Invention] Like above, lubricating oil for metal r 
oiling which relates to this invention isaperior in b/drolytic 
stability, influeix:e to metal is little. Therefore, as for 
litricating oil for nrtal rolling v^ch relates to this inventionit 
is used as steel, aluninum and copper or other rolling oil. In 
addition, inclxiding shaving oil , grinding oil , pullout oil , press 
fonrii^ oil or other nrtal machining oil , the hydraulic oil , 
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fiber oil agent and grease, as cmision. or, it is possible alsoto 
use for N-arious application which is used with kind of condition 
which thev^^ater nixes. 
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